Carvedilol prevents epinephrine-induced apoptosis in human coronary artery endothelial cells: modulation of Fas/Fas ligand and caspase-3 pathway.
Several studies have shown that carvedilol, a multiple action neurohumoral antagonist, reduces mortality in patients with congestive heart failure (CHF). In addition to being a beta-adrenoceptor antagonist, carvedilol is a potent antioxidant. Since there is evidence for elevation of catecholamine levels in plasma and coronary artery endothelial cell injury in CHF, the present study was designed to test the hypothesis that carvedilol inhibits epinephrine-induced apoptosis, and the inhibitory effect is mediated by modulation of Fas, Fas ligand (FasL) and caspase-3 pathway, in cultured human coronary artery endothelial cells (HCAECs). HCAECs were exposed to epinephrine alone, carvedilol + epinephrine, or atenolol + epinephrine for 24 h. Epinephrine increased the number of apoptotic cells, measured by in situ nick end-labeling staining (from 4.2 +/- 1.3% to 28.6 +/- 6.0%, P < 0.01, n = 6) and by DNA laddering on agarose gel electrophoresis. Epinephrine also increased Fas and FasL protein expression (P < 0.01 vs. control, n = 6), and activated intracellular protease caspase-3 (P < 0.01 vs. control, n = 6). These effects of epinephrine were completely inhibited by carvedilol. Atenolol in equimolar concentration also attenuated epinephrine-mediated effects, but the effects of atenolol were less marked than those of carvedilol (P < 0.01). To explore the basis of differential effects of carvedilol and atenolol, effects of these agents on epinephrine-induced lipid peroxidation was measured. Lipid peroxidation was completely blocked by carvedilol, whereas equimolar concentration of atenolol had much less (P < 0.05) effect. Epinephrine induces apoptosis in HCAECs, and this effect is associated with activation of Fas-FasL and caspase-3 signal transduction pathway. Carvedilol can, more effectively than atenolol, inhibit these effects of epinephrine. The potent antioxidant effect of carvedilol is probably responsible for the superior effect.